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Admission of premature infants into the newborn care umit causes
insufficient opportunity for mother’s closeness, and learning appropriate
maternal behaviors and caregiving skills. When the infants were discharged,
it was found that their mothers felt anxious and lacked confidence about
caregiving for the babies. They needed advice and assistance in caring for
their babies.

The purposes of this study were: to compare maternal knowledge on
premature infant caregiving during pre-preparation and immediate post-
preparation, to examine maternal behavior on premature infants and to
examine the correlation between maternal knowledge and behavior about
premature infant caregiving one month after hospital discharge. The forty
samples of the study were the mothers of premature infants who were
bospitalized in Buddhachinarach Hospital. The instruments used in this
study were a maternal preparation plan, a sound and slide presentation and
a handbook about caregiving for a premature infant. The instruments for
data collection consisted of demographic data form, a pre and post
questionnaire concerning knowledge of premature infant care, a questionnaire
concerning maternal behaviors regarding this care, and a record form of the
health status of the premature infant. The data was analyzed using
percentage, mean, t-test and Pearson’s Product Moment Correlation coefficient.

Results from this study showed that the mean score of knowledge on
premature infant care of the mothers in the immediate post-preparation is
higher than that in pre-preparation with a statistically significant difference
(P<.001). Also, the score of knowledge on premature infant care is related
to the score of the behavior on premature infant care 1 month after hospital
discharge with a statistically significant difference (P<.05).

The results of this study suggested that a nurse should use the maternal
preparation plan, a sound and slide presentation and the handbook for
maternal preparation before hospital discharge. Responsible staff members
employing the maternal preparation plan are very important as they had best
opportunity to provide knowledge to the mothers of premature infants before
their hospital discharge. ‘




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

4037117 NSMC/M : aw1390 : MINEAULAzIAn ; #e.w. (MSWOITasiaz@n)

{oiin wiufesadad:namSounimmisuvsansarennuiuaznganssuveunsaly
MiguannAaeAnsui muanendsdmiwesnnnIsewenna (THE EFFECTS OF
MATERNAL PREPARATION ON KNOWLEDGE AND CAREGIVING BEHAVIORS
TOWARDS PREMATURE INFANTS AFTER DISCHARGE) AiZnisumsniuquing
fiwud : p3sdimy MWasqaus au. (enafiow), ma. (ssugumaas), naed fidum
W5 M. (Wemna), A, (Remsfinu), aziBen gausmi M. (wenina), . Tssufnu),
ay. (Taavirufne1) 128 nih. ISBN 974-663-446-1

vnnsiiminnaeansutmuadessnninnsauitedisunsioulunesfmamsn
snlthnsmuaTemaldegindda Houd uasAniinuzndognsn Weunmdeygalimsn
ndutmiSamuimemilinndantea menauhule Aesnmduusih lumsguamsaiithu

msﬁnv'm%gﬁ‘:ﬁ’)'nqﬂiszﬁﬁmﬂ’%umﬁunmw{nﬁmﬁ'vnﬁquanﬁnﬂaaﬂfiauﬁmua
wsamsAEhsnsunmsmisunmmisusumendimsinssuanuweniuil Anumganssu
wsammlunsguansnaaasuimuamendsdmiemsneeninTssnewa  uasiow
awdiuissninzuuundifetumsguamsnaaeateudmuamendsimiteeen
mnlsmena 1 idou ﬁ'uﬂzumum]ﬁmsmﬁmﬁumsgnmmsnﬂaaﬂﬂ'auﬁmuﬁmunﬁq
Fmbwoennnlsmenia 1 feu Taefindudiedn Ao wsawesmsnaasatoufmuai
minddumsimnlulsmonnaymsBusy S 40 au  mussdeyalaslduuy
Tufindoyaialyl  wwaeuowamnd  uaswgAnssufsfumsguamsnaasaneuimua
hdeymrinseimioaz susde a1i uasmdulszantamduiuiveuiiosdu

wams ISy msiunisanudifsunsquantsnaasatouimuaveaniaiate
nasmawsenmdonTuiganhidounswivueteihivdiymendafisedy 001 uazen
AzuaTRnfmMIguaTTInRteaneuiMuamerdsmhseennTsanenna 1 Hou
fanuduiuifunzuunginssufetunsguamsnnasaseusmuamundssmivoen
vinlsemmua 1 feu ethefifudioitsziuos

wans3inaueuuz Winmusumawsouaumdon uazdemsaeudmndranidluns
Vanduhnsaiiiimsnnasateudmuateufissimimsneenninlsanena  uasas
SalihpansimihisuRaseulumsiumunssSsunrumdeuveansannld iedeld

bz Temigegaluns Wardudnsaeusmiomsneenninlsmenna




CONTENTS

ACKNOWLEDGEMENT
ABSTRACT
CONTENTS
LIST OF TABLES
LIST OF FIGURES
CHAPTER
I INTRODUCTION
Background and significance of the study
Purpose of the study
Conceptual framework
Hypothesis
Scope of the study
Definition of terms
1| LITERATURE REVIEW

Premature infant care

Maternal preparation on mother’s caregiving

for premature infants after hospital discharge

oI  METHODOLOGY
Introduction and research design

Population and sampling

PAGE

9

33

48

48



CONTENTS (Continue)

II  METHODOLOGY (Continue)
Setting
Instrumentation
Data collection procedure
Data analyses
IV RESULTS
A\ DISCUSSION
VI CONCLUSION AND SUGGESTIONS
REFERENCES
APPENDIX
A Names of the experts
B Consent Form
C Instrumentation

- The plan for maternal preparation on premature
Infant caregiving

- Slide Script

- A Handbook

- The record form of demographic data about the
mother and the premature infant |

- Questionnaire of knowledge on the premature

Infant care

vii

PAGE

48
49
61
66
67
87

96

109

110

112

114

120

122

123



viii

CONTENTS (Continue)
PAGE
C Instrumentation. (Continue)
- Questionnaire of behaviors onthe premature 125
infant care

- The record form for the health status of the 127

premature infant
BIOGRAPHY 128



LIST OF TABLES

TABLE PAGE
1 The weight of a newborn in relation to the 17
gestational age.

2 The average weight increase rate of a premature infant. 18
3 The weight increases of infant when aninfant reaches 18

approximately 40 weeks of age.

4  Elements of milk. 20

5 Elements of whey protein. 20

6 Demographic data of the mother. 68

7 Demographic data of the infants. 70

8 Demographic data on weight and illness of the 72
premature infants.

9 Mothers’ knowledge level on premature infants 73

caregiving at pre-preparation, immediate post-preparation
and 1 month after hospital disclﬁrge.

10 Correct answers on knowledge about characteristics 74
and behavior of premature infants at pre-preparation,
immediate post-preparation and 1 month after
hospital discharge.

11 Correct answers about breastfeeding of premature infants 76
at pre-preparation, immediate post-preparation and 1
month after hospital discharge.



TABLE

12

13

14

15

16

17

LIST OF TABLES (Continue)
PAGE

Correct answers about daily care of premature infants 78
at pre-preparation, immediate post-preparation and 1
month after hospital discharge.
Correct answers about c?mﬁmn health problems and 80
first aid for premature infants at pre-preparation,
immediate post-preparatit;n and 1 month after hospital
discharge.
Comparison of the mean score of mothers’ knowledge 82

on premature infants caregiving between pre-preparation,

_.immediate post-preparation and 1 month after hospital

discharge .

Breastfeeding behavior towards premature infants at 83
1 month after hospital discharge.

Daily care behavior towards premature infants at 1 85
month after hospital discharge

The relationships between the score of knowledge 86
and behavior on premaﬁn‘e infant care 1 month after

hospital discharge.



LIST OF FIGURES
FIGURE PAGE
1 Conceptual Framework 6

2 Plan for data collection procedures 65



Fac. of Grad. Studies, Mahidol Univ. M.N.S.(Maternal and Child Nursing) / 1

CHAPTER 1

INTRODUCTION

Background and significance of the problem

Premature infant refers to a baby who is born before 37 weeks of gestational
age, regardless of birthweight (Ingalls and Salerno, 1991: 272; Siripun, P., 1990: 66).
However, most premature infants also have low birthweight; that is, less than
2,500 grams (Nutpakdee, P., 1990: 66). In Thailand, the statistics of premature
infants for the overall country is not available, because only infant birthweight
is reported without the gestational age. The latest statistics available from the
Ministry of Public Health (1995) showed that 8.34 percent of babies born in 1994
weighed less than 2,500 grams. When focusing only on Phitsanulok province, the
statistics showed that low birthweight infants increased from 10.24 percent in
1993, which was placed as the second rank in Region9, to 10.54 percent which
was the first rank in 1994 (Ministry of Public Health,1992-1994). In Obstetric
Department, Buddhachinarach Hospital, Phitsanulok Province, approximately 11.96
and 11.72 percent of all living newborns delivered in the 1997 and 1998, respectively,
were premature infants (Buddhachinarach Hospital, 1997a-1998c). Of premature
infants born in 1997 and 1998, 35.36 percent and 75.27 percent ,respectively, were
hospitalized due to low birthweight and other complications (Buddhachinarach

Hospital, 1997b-1998d).
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Mothers of premature infants may face same difficulties. Immediately after
birth, the mother and her baby are separated into different units, and the
mother is not allowed to care of her own baby until the baby is well
recovered and nearly discharged. During her visits, she may have only a few
minutes to hold or breast-fed the baby. Otherwise, she may be merely allowed
to look at the baby through a glass window if the baby’s health status is
unstable or not good enough. Consequently, the mother has no opportunity to
get familiar with the typical characteristics of a premature infant, and to learn
her baby’s behavior. In addition, the mother has less opportunity to learn
maternal caregiving skills. In such a case, the mother of a premature infant lacks
self-confidence in caring of her own baby at home.

During personal conversation with the head office of home visits at the
Social Medicine Department, Buddhachinarach Hospital, the researcher found that
most mothers of premature infants in the municipality of Phitsanulok Province do
not have proper knowledge of breastfeeding, supplemental food and solid food,
hygienic care, growth and development (Interview, 1999). What the researcher
found was consistent with a study by Mesukkho, Jutharat. Mesukkho(1997)
examined the problems and needs of mothers of premature infants after
hospital discharge, in Chang Mai. She found that mothers of premature infants
bhad problems in child caregiving and needed essential information, regarding
breastfeeding, formula milk, supplemental food, bathing, infant medication,
sleepmg and awakening patterns, crying behavior, growth and development,

immunizations, common health problems, and the necessity of followup at a
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well baby clinic. According to Seltzer (1997) the parents of the premature infants
are more likely to worry about how to care of the babies even though their
babies are not ina serious condition. Thus, the essential knowledge and skills
in caring of premature infant should be provided to such mothers before
hospital discharge.

Routinely, at Buddhachinarach Hospital, all mothers of full-term and
premature infants are given instruction at discharge about general care for
babies. That is, mothers of premature infants do not have an opportunity to
get specific information of how to take care of the premature babies at home,
and what they should particularly be concerned about. One reason'for not
providing specific information to mothers’ in this group may be due to shortage
of staff nurses.

Lack of proper intervention in preparing such maternal knowledge and
skills may result in increasing infant morbidity. From the hospital record in
1994 (Buddhachinarach Hospital, 1994), 19.8 percent of the premature infants
born at Buddhachinarach Hospital came back to the hospital during their first
two years of life with health problems. Some of them made several visits up
to 14 times. Additionally, 6.3 percent were admitted with health problems
related to respiratory tract infection and gastrointestinal tract infection.

All in all, lack of information and opportunity for mothers of premature
infants in learning typical characteristics and behavior of premature infants,
practicing basic skills in daily care, such as bathing, breastfeeding, and

promoting growth and development may result in vulnerable mothering. Thus,
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the researcher is interested in creating an intervention of maternal preparation for
this group of mothers. The purpose of this study is to determine the effects of
the provided intervention on maternal kmowledge and caregiving behavior
towards premature infants after discharge. This study is based on the learning
theory and the condition of learning development by Gagne/, Briggs an;i Wager

(1988).

Purpose of the study

1. To compare maternal knowledge on premature infant caregiving during pre-
and immediate post-preparation.

2. To examine maternal behavior on premature infant care after hospital
discharge.

3. To examine the correlation between maternal knowledge and behavior on

premature infant caregiving one month after hospital discharge.

Conceptual framework

The theoretical framework underlining the study was learning theory. Gagne/,
Briggs and Wager (1988) stated that the process of learning resulted from
perceiving information by the process of the central nervous system. This
information was collected by the short-term memory and transferred into a
long-term memory. When the information was reviewed, people could
remember. The previous memory was recalled when one received a stimulus

from related information or events. Thus, the researcher provided the maternal
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preparation on knowledge, demonstration and practices in order to develop the
ability of the mothers on premature infant caregiving. The topics of the
premature infant caregiving were formulated after the review of related
literature and study of pervious research. The topics were categorized into 3
components. Three days of the preparation consisted of learning knowledge and
practicing the skills on the premature infant care. The handbook was given out
to the mothers of the premature infants on the last day in order to facilitate
the mothers to apply more suitable caregiving at home. The conceptual

framework of the study is presented in Figure 1.
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Maternal Preparation by
- Providing knowledge
- Demonstration

- Practicing

Introduction / 6

Knowledge of the mother on premature
infant caregiving.

- Characteristics and behavior of
premature infant

- Breastfeeding

- Daily care

Behavior of the mother on premature
infant caregiving.
- Breastfeeding

- Daily care

Figure 1 : The study framework of the effects of maternal preparation on

knowledge and caregiving behavior towards premature infant after discharge.
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Hypothesis

1. Maternal knowledge scores at immediate post-preparation will be higher than
that pre-preparation.

2. Maternal knowledge is related to maternal behavior at one month after

hospital discharge.

Scope of the study
This study was conducted on mothers and their premature infants, who
were born and hospitalized at Pediatrics Unit 3, Buddhachinarach Hospital,

during April- September, 1999.

Definition of Terms
Maternal preparation on premature infant caregiving

Maternal preparation on premature infant caregiving is defined as the
educative instruction developed and provided by the researcher to mothers of
premature infants before discharge. The procedure used in the maternal
preparation of this study is based on the learning theory, and the condition of
learning development by Gagne/, Briggs and Wager (1988). The educational
instructions are arranged for each individual mother. The intervention is carried

out by using several methods such as sound slides, demonstrate and practice.
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Knowledge of premature infant caregiving

Knowledge of premature infant caregiving refers to the essential information
for mothers in caring of premature after the discharge such as;

- Characteristics and behavior of a premature infant in terms of
sleeping patterns, crying, eating and soiling.

- Breastfeeding.

- Daily care including cleaning after soiling, shampooing, bathing,
warming, stimulating growth and development, as well as monitoring and solving
common problems frequently found in infants.

The knowledge of premature infant caregiving will be assessed by a 25
item questionnaire with dichotomous responses developed by the researcher.
Behavior of premature infant caregiving:

Behavior of premature infant caregiving is defined as proper behavior of
mothers in providing the following care for their premature infant:

- Breastfeeding emphasizing hand washing before the beginning of
feeding, positioning during breastfeeding, sucking technique and belching, as well
as mothers’ traditional practice during puerperium that may affect infant health.

- Daily care such as cleaning after soiling, shampooing, bathing,
warming, stimulating growthand development ,as well as monitoring and
solving common health problems.

The behavior of premature mfantcaregwmg will be assessed by a
maternal behavior questionnaire, developed by the rescarcher. The maternal

behavior questionnaire contains 17 items witha 4 scale response.
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CHAPTER II

LITERATURE REVIEW

In this study, the researcher has reviewed many medical journals concerned
with nursing, which are related to premature infant care and maternal preparation

on mother’s caregiving for premature infants after discharge.
Premature infant

In this study the term ° Premature State’ of an infant, is defined as a state
in which a baby is at a gestational age or calculated pregnancy period of less
than 37 weeks, regardless of the weight of the infant (Seltzer, 1996; Didona and
Mark, 1996: 338; Wilson, 1994). Gestational age can be assessed by the physical
examination and a neurological examination. Several techniques have been applied
to verify the state of an infantin a gestational state, such as Usher, Dubowitz,
Nicolopoulous and Ballard, etc. The condition of an infant in a premature state
can be classified by acondition in the gestational age and seriousness of the
infant’s health condition, which can be categorized into three conditions. (Nakphet,
K., 1992; Moore and Galloway, 1981: 167; Usher, 1981: 230-231)

1. Extremely premature infant is a gestational age period calculated at 24-

30 weeks, with birth weights of about 500-1,500 gram, and is prevalent among
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0.8-1.0 percent of live newborns. In these groups of newborns, the growth and
physical development have not yet been completed. The mortality rate is high.
In cases of infants who survive premature birth complications , it has been seen
that there appears an external physical brain abnormality through an internal
pathological brain disorder.

2. Moderately premature infant is a gestational age period calculated at 31-
36 weeks, with birth weights of about 1,000-2,500 grams, and is prevalent among
6-7 percent of live newborns. The frequency of mortality rate is related to
gestation age. This indicates that in alow gestational age condition, the mortality
rate is high, because of such birth or health complications, as birth asphyxia,
respiratory distress syndrome, hypothermia and various types of infection, etc.

3. Borderline premature infant is a gestational age of 36-37 weeks with a
birth weight about 2,500-3,250 grams and is found among 16 percent of live
newborns. The appearance of such a newborn will be similar as full-term infant.
Only a few unusual problems such as those related to respiration, mild

temperature changes and sucking difficulties are found.

Characteristics of premature infants

Gestational age determines the different characteristics of premature infants.
Premature infants with low gestational age will exhibit distinctive physiological
features. Physiological features of a low gestational age infant can be recorded

as follows. (Nakphet, K., 1992; Siripun, P.,1990: 66; Wilson, 1994; Seltzer, 1996)



Fac. of Grad. Studies, Mahidol Univ. M.N.S.(Maternal and Child Nursing) /11

1. The physical size is small and the head appears larger in comparison to
the body size. The abdominal circumference is bigger than the chest. The skin is
red and immature, with a shiny, transparent appearance that allows the blood
vessels beneath to be seen easily. The skin is less red in infant of more than
28 weeks gestational age because of the baby has more fat beneath the skin.

2. Lanugo cover forehead, shoulder, forearm and the back. The hair is
fine, woolly and feathery.

3. Less or no vernix caseosa cover the skin.

4. Posture. The premature infant lies in a relaxed attitude, limbs more
extended, and can bend arms and legs slowly because muscle tone has not yet
developed. Ear cartilage are poorly-developed. The earlobes are soft and easily
folded.” The nails on the fingers and toes are short and soft.

5. The nipples are small and flat. The sole of the foot appears more turgid
and may have only fine wrinkles.

6. Genitalia of females and males are undeveloped. The male infant’s scrotum
is not pendulous, with few rouge and the testes are in the inguinal canals or in
the abdominal cavity. The female infant’s clitoris and labia majora are prominent.

7. Muscle tissue and tone has not yet developed. Spontaneous movement will
be jerky and asymmetrical. Low gestational age will result in slow movement.

8. A pliable thorax, immature lung tissue and regulatory center lead to periodic
breathing, hypoventilation, and apnea. Development of anatomy and physiology

of lungs depend on gestational age.
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9. Premature infants are unable to maintain body temperature, causing them
to have hypothermia. Heat loss occurs because they have an even smaller
muscle mass and fewer deposits of brown fat for producing heat and they lack
insulating subcutaneous fat.

10. Premature infants have susceptibility to infection because the level of
gramma globulin during 4-6 weeks after delivery is low and they have
limited ability to produce it.

11. Premature infants have limited iron, so their rapid growth results in anemia.

12. The stomach is small and they have poor digestion. The undeveloped
liver cause low bile production, which results in poor fat absorption. Thus,
premature infants will have abdominal distention and vomiting.

13. Premature infants have limited to excrete solutions in the urine, such
as sodium and chloride which may lead to edema.

14. Reflex activities, swallowing, sneezing and coughing reflexes are absent,

weak or ineffectual ; and other neurologic signs are absent or diminished.

Premature infant behaviors

Due to the undeveloped central neverous system, premature infant behaviors
are different from fullterm infants. Some behavior appearance cannot be
represented as their needs and sometimes the meaning is lost. These behaviors

are as follows: sleeping and alertness, eating and crying.
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Sleeping and Alertness (Kearns, 1996: 57-59 cited by Zaicbkin, 1996;
Kenner and Brueggemeyer,1993)

Sleeping and alertness of infants can be classified into 6 states. Each
state of behavior indicates the ability to respond to the environment. The
description will create more understanding of infant behaviors, resulting in
efficient communication between the infants and the mothers. There are 6 states
of sleeping and alertness:

Deep sleep or Quiet sleep

In deep sleep, a baby has no physical movement and is unable
to respond to external stimuli The eyes are closed with non-rapid eye
movement. A baby breathes regularly, does not move spontaneously but may
occasionally startle or jerk. This state is important for physical replenishment
and growth.

Light sleep or Active sleep

In light sleep, also known as rapid eye movement (REM) sleep,
physical muscle tone decreases. The eyes remain closed, but eye movements can
be seen beneath the lids. A baby may fuss during this state and although
not fully awake, can be awakened enough to feed. Most premature infants spend
most of their time, about 75 percent in light sleep.

Drowsy

In the drowsy state, a baby may move tits arms and legs, and
the breathing may become more rapid and shallow. A baby may open and

shut the eyes or the eyelids may flutter, and they can slowly respond to
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external and internal stimuli. If you speak to a baby or hold him or her in an
upright position, a baby may move from drowsiness into the quiet alert
state. If you let a baby alone, she or he may go back to sleep.

Quiet alert

In the quiet alert state, a baby breathes irregularly, has a bright
look and is able to focus its attention. A baby does not move around much
because she or he is paying attention to her or his surroundings. If a baby
receives a response to her or his needs such as breast feeding when she or he
is hungry or changing its sheet after elimination, she or he will be satisfied. This
is the ideal state for interacting with a baby, because she or he is receptive
to stimulation. Premature infants can reach the quiet alert state but only for
a short time. As a baby matures, the periods of quiet alertness will increase.

Active alert

A baby’s activity increases in the active alert state. A baby reacts
much to external stimuli, and physical movements increase. Her or his breathing
is irregular, and she or he may or may not be fussy. During this state a baby
is unable to focus attention and has a decreased tolerance for continued
stimulation. If you continue to speak to a baby or try to make eye contact,
she or he may cry. Conversely, if you lower your voice or discontinue your
interaction, she or he may return to the quiet alter state.

Crying or Fussing

In the crying state, the eyes may 6pen or close. Crying tells you

that a baby has not received a response to external and internal stimuli such
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as, hunger, pain, heat or cold, wet sheet, or mouth off from the nipple while

breast feeding.

Premature infants require 17.57 sleeping hours per day, while the full
term infant requires 14.78 sleeping hours per day (Ardura, Anders, Aldana and
Revilla, 1995). The awaken cycle of the premature infant and the full term
infant are also different; 55 minutes for the premature infants and 90 minutes
for the full term infant. In the first 3-4 months after delivery, a premature
infant may sleep lightly, awakening every 2 hours during the day. The
awakening period is short. Babies, especially premature infants with less 36
weeks gestational age scem to sleep all the time because eyes movement,
physical movement, breathing, and muscle tone fail to work in coordination
(Aylward,1981).

Eating

The infant’s eating behavior is regulated by the development of the
central nervous system. Sucking reflex, for example, is a response from
internal and external stimulation of the baby. This is important for the physical
balance and growth of the baby (Nelms and Mullins, 1982). In the case of an
undeveloped central nervous system, the mouth tends to be small and weak.
The muscles around it seem to be disconnected between the squeezing of the
esophagus. As aresult the sucking is weak. Sucking and swallowing delay such
as in milkk suction is typical among the premature infants in the first 1-2.

months. Moreover, the most babies naturally spend most of their time in sleep,
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which reduces milk taking. Therefore, the babies should be stimulated to suck
milk at least 8 times per day.If a baby sleeps for more than 2-3 hours, she or
he must be awakened inorder to be fed. When a baby awakes it does not
mean that she or he is hungry. However, such indistinct behavior of a baby may
confuse the mother who may make a wrong response to the baby’s needs.

Crying

Crying is primarily a behavior by which a baby communicates with its
mother or baby sitter. The crying of a baby may indicate a baby’s
unhappiness or a need for attention from the baby sitter. The cause of crying
is classified into 5 types by Woff (1983) as follows: hunger, anger, pain,
gastrointestinal distress and the need of attention. Lester, et al (1995) proposed
two reasons for crying, namely, physical needs, such as the needs of
decreasing its tension or to show it is unsatisfied.

The crying behavior of a full term baby increases when his or her
age reaches approximately 6 weeks and she or he may express a cry-behavior
2-4 hours per day (on average 2.75 hours per day). The behavior of crying
decreases as the baby grows older. On the other hand, the crying behavior of
a premature infant often increases when his or her age reaches 3-4 months.
The abnormal undeveloped central nervous system of a premature infants
causes serious crying behavior, which is difficult to calm (Michelsson, 1971;
Schmitt, 1986). Devitto and Goldberg (1979 cited by Yogman .et al, 1987)
mention that the premature infant’s crying can not indicate her or his needs

distinctively. It is difficult to understand or to know what a premature infant
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intends to communicate with the parent by her or his behavior. According to
Frodi, Lamb, Leavitt and Donovan (1978), premature infant’s crying disturbs

and annoys the mother more than the crying of a full term infant.

Premature infants growth

Premature infants growth can be assessed by employing a weighing-scale.
Weight at birth will be related to gestational age. Below is a chart, that shows
the weight of a newborn in relation to the gestational age:
Tablel: The weight of a newborn in relation to the gestational age.

Source: Cross. (1975)

Gestational age (weeks) Newborn weight mean (Grams)
28 1,130
32 1,890
36 2,790
40 3,415

The weight of a premature infant decreases after delivery, dueto the absence
of the osmotic pressure of lost water outside the cells. The weight of a
premature infant constantly decreases, as compared to the weight of a full term
infant, which remains constant for a longer period. In the first year, the weight
and the growth of the premature infant occurs rapidly (Karen, et al, 1987:187-
202). Karen and Deborah have concluded that an average weight increase rate

of a premature infant are present in table 2 and 3.
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Table2: The average weight increase rate of a premature infant.

Source: Karen, et al. (1987)

Gestational age Age Age Age
28-32 weeks 32-36 weeks 36-40 weeks
Weight (grams/day) 24 30 28

Table 3: The weight increases of infant when an infant reaches approximately 40
weeks of age.

Source: Karen, et al. (1987)

Age 0-6months | 6-12 months | 12-24 months | 24-26 months

Weight (grams/day) | 24 14.4 6.8 5.5

However the premature infant’s growth depends on several influencing
factors, such as gestational age, newborn weight, food reception, serious level of
illness, congenital abnormality, infection, influence of the environment in the
household and genes. In the case of high-risk negative influences in these
factors or, if the baby receives inappropriate caregiving, this will result in
the baby’s delayed growth. (Bernbaum, et al, 1989; Swanson and Berseth, 1987)
Appropriate care, lack of illness and good nourishment will promote normal

growth of these infants.

Fundamental for premature infants caring.
Premature infant are considered as a high-risk group. The mortality rate of

this group in the first year is high because of poor health and unsuitable caregiving.
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In order to prevent problems and complication, special care must be offered to
these infants, such as feeding care, thermoregulation, infection prevention, growth
acceleration by massage and touch, common health problems and first aid.
Diet or food
All infants need food to growth. Premature infants require special
attention, because prematureness has an effect on the state of unmattered
_ physiology and anatomy of the premature infant at the time of birth; such as
undeveloped gastrointestinal tract resulting in poor digestion and absorption, less
bile salt relating to deficiency of fat absorption, abnormality of vitamin E absorption,
etc. The undeveloped nervous system causes problems in sucking and control
in breathing. In addition, two months after delivery, the premature infant’s
growth rate increases at the rate of 16-22 grams/day, while the growth of a
full-term infant is at the rate of 7-11 grams/day. Therefore, the premature infant
needs appropriate nutrition that contains adequate nutrients to compensate for the
insufficiency that the baby has through birth defect. The baby needs high
nutrient, so that he or she can increase the growth rate equal to that of a full-
term infant. Thus an appropriate diet for premature infants is essential, by which
the infant is able to maintain physiology and immunity ( Jeerapat, Kriangsak, 1998).
The nutrient of breast milk is significant and suitable for the premature infants.
Protein
Protein content in breast milk of a premature infants is higher
when compared to breast milk of a full-term infant during the first month,

especially in the first two weeks after delivery. After that the protein content in
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content in breast milk is composed of 70 percent whey and 30 percent

casein. Powder and cow milk contain 82 percent casein (see table 4). Protein

composition found in breast milk, powder milk and cow milk. (see table 5)

Protein types in the breast milk are o-lactalbumin, lactoferrin, lysozyme, Ig A

and secretory Ig A, all of which prevent infection in a premature infant.

Moreover, taurine, carnitine linortiol and nucleotide are also found in breast

milk. Taurine promotes the development of the visual function.

Table 4: Elements of milk.

Source: Jeerapat, K. (1998)

Elements Breast milk Powder milk Cow milk
Protein (gram/deciliter) 1 1.5 3.0
Whey/Casein (%) 70/30 18/82 18/82
Nitrogen 25 5 5
Table 5: Elements of whey protein.
Source: Jeerapat, K. (1998)
Elements of whey protein Breast milk Powder and Cow milk
Lactoferrin 31.0 0.2
Secretory Ig A 25.0 0.5
Lysozyme 7.0 <0.1
oc-lactalbumin 29.0 18.0
Albumin 7.0 0.6
IgG 0.2 12.0
IgM 0.2 0.6
p-lactalbumin 0 62.0
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Fat

Fat content of breast milk ;upplies of energy so that it is
suitable for premature infants. This fat is composed of fatty acids that are long
chain fatty acids: docosahexacnoic acid or DHA, and arachidonic acid which
are vital for retina development and better optical acuity.

Carbohydrate

Elements of carbohydrate in breast milk contain elements, which
are lactose and oligosaccharides, that are easily absorbed by premature infants.

Oligosaccharides prevent bacteria infection in the intestines.

Nutrients of breast milk such as protein fat and carbohydrate are
appropriate and  sufficient for premature infants. Besides, there are various
elements in breast milk which support intestine growth, peristalsis and stomach
development. Specific components of breast milk such as secretory Ig A,
lactoferrin, lysozyme, oligosaccharides, macrophage, lymphocyte and neutrophil
prevent infection through the enteromammary immune system. In this system,
secretory Ig A antibody is immunized when antigen occurs in the mother’s
body. Breast milk also has this secretory Ig A antibody which premature
infant will benefit from and gain specific passive immunity from breast feeding.

(Jeerapat, K., 1998: 3)

Breast milk contains higher amounts of certain nutrients that a baby

needs, but breast feeding also gives various advantage such as time saving,
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facilitating, adequate temperature, cleaning , safety, to create an attachment
between mother and infant which helps to promote the progress of infant
growth and mentality development, and stimulates oxytocin production which
relates to birth control and uterine contraction, and promotesa good shape for
the mother because the fat accumulated during pregnancy is being used. In the
initiation of breast feeding the mother must try and endure to activate infants

to have better suction because premature infant sucking will delay and break

periodically.

Maternal preparation in breast feeding to premature infants.
(Chattranon, W., 1995: 207-208)

Before breast feeding a mother must wash hands, breasts and nipples
well. Positioning of the mother in breast feeding should be comfortable by
lying down or sitting. If sitting, mother should sit witha straight back, and
pillows may be needed to support the mother’s arms in order to help raise
the body up to a more comfortable level. The infant is positioned in
alignment with the mother’s body. The infant’s mouth should face the nipple
directly and be close enough to take most of the areola in baby’s mouth. The
flexion of the baby’s head should be such that the chin is not on the chest.
The mother grasps her breast with her thumb on top and four fingers
underneath supporting the weight of her breast for her infant. The rooting
reflex should be stimulated by comtacting the nipple to baby’s lower lip. As

the baby latches on, have the mother move the baby closer quickly so that the
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baby’s mouth covers a large part of the areola. The baby’s mouth will
remain wide open against the breast, with the lower lip curled out. The baby
will have a mouth full of breast, which will include the nipple, much of the
areola and all of the underlying tissue including the milk ducts. If the baby
only takes the nipple, gently break the sucking and have the baby try again
to latch on correctly. Correctly sucking helps the baby to get more milk and
to stimulate the milk production of mother. The baby’s mouth on the nipple
makes the gum press and the tongue contact the nipple strongly, resulting in
the mother’s nipple trauma appearance.

Offering alternate breasts at breast feeding is an appropriate action,
by beginning with the breast that had been sucked the last time. If breast
is not engorged, do not remove the hind milk which remains after feeding
the previous time. Hind milk is full of high fat and gives high energy.
Sucking should be allowed for at last 10 minutes or more per breast in
order to stimulate sufficient prolactin and oxytocin production. If breast is
engorged, the mother should press out milkk from her breast to keep the
nipple soft. This is important to allow the baby to suck comfortably. In
order to protect her nipples from unnecessary trauma, the mother should slide
a finger into the baby’s mouth and exert gentle pressure on the lower gum
to discontinue suction.

Frequent and correct infants sucking stimulates sufficient milk
production. Therefore, the baby should be fed only breast milk for 4-6

months after delivery. Other foods or water are not required. Due to breast
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milk’s high composition of water (about 87 percent) and low rate of renal
solute the baby who receives breast feeding. Dose not need anymore water.
Further, lactoferrin within breast milk helps to stop growth of fungus called

candida and E. coli which cause diarrhea and thrush for the baby.

Thermoregulation

The body temperature of premature infants fluctuates constantly.
Immature neonates have the problemas a result of uncompleted organ system.
Premature infants have a smaller muscle mass and fewer deposits of brown fat
for producing heat, lack insulating subcutancous fat, and have poor reflex
control of skin capillaries. Premature infants have increased heat loss as
compared to a full-term infant. The causes of heat loss are classified into 4
types (Siripun, P., 1990: 67; Moore, 1983) as follows:

1. Conductive heat loss. This heat loss occurs when an infant
contacts items such as blankets, bed and the hands of caregivers. Conductive
heat loss can be reduced by warming all items.

2. Convective heat loss. This situation occurs when infants are
exposed to increased air flow velocity and turbulence.

3. Evaporative heat loss. The infant losses heat by evaporation '
through the skin and the lungs when breathing.

4. Radiant heart loss. Surroundings with low temperature can
influence heat loss of the infant without direct contact. On the contrary, those

things with high temperature will radiate heat to the infant.
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Prevention of heat loss in the distressed infant is absolutely essential
for survival, and maintaining a neutral thermal environment is a challenging
aspect of nursing care. Infants who have hypothermia or hyperthermia, are in
high-risk conditions such as vasoconstriction, anaerobic metabolism, acidosis, loss
of glucose and fatty- acid control, hypoglycemia, and urinate frequently,
because of production of more cathecolamine. All these problems cause

dehydration and weight decrease. (Siripun, P., 1990: 67-68; Thimsuwan, B.,1987:31)

Protection from infection

Premature infants are susceptible to all types of disease and are at a
high-risk for infection during the first year of life due to an incomplete
immune system, and reduction of immunoglobulin G (Ig G) and immunoglobulin
A (Ig A) levels that prevent the respiratory tract infection and gastrointestinal
tract infection, including reduction in T lymphocyte that resists virus infection
and increases immunoglobulin production. In a natural process, infants receive
immunoglobulin G from the mother through the placenta during pregnancy
(Sasidharan,1988). Immunoglobulin G level are found at higher levels in full-
term infants, about 90-95 percent, while it is lower in premature infants. Lack
of which causes physiologic hypogammaglobulinemia. Immunoglobulin G is at
the lowest level during the age of 2-4 months and it will be at a constant
level until the infant is one year old. That is Ig G is in the ratio of 60
percent in adults (Blackburn,1995). Thus, the first year of an infant is a

high-risk period for infection especially in premature infants.
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Protection from infection, and caring and the environment are
significant. The sources of infection rises in direct relationship of persons and
pieces of equipment coming in contact with the infants. Therefore, cleaning of
infants regularly is required.

1. Cleaning after soiling. Infants fed with breast milk soil several
times each day. She or he has soft, bilirubin and little mucous stools, which
is different to, infants fed formula milk who have a hard stool and soil once a
day or more. Most infants frequently urinate. After the baby’s evacuation,
cleaning with absorbent cotton or soft cloth soaked with water should be
done immediately, because it might cause irritation to the baby’s skin,
hypothermia and infection.

2. Bathing and shampooing is good for the baby because it
reduces and prevents infection. Besides, it makes the baby feel fresh and
comfortable. Bathingr should be practiced twice a day, morning and evening
before feeding time. The bathing area should be in an area with non-air flow
velocity or turbulence. The water temperature should be about 98-100 ° F
which can be tested by the elbow or the back of the hand. After the
bath, the baby should be wrapped with a towel and dressing in clothes
immediately. Skin oil is not necessary for the baby because this will block the
skin pores and cause bacteria accumulation. If the baby’s skin is dry, the
mother can either apply baby lotion after the bath or drop the baby skin
oil into the bathing water. Powder is not necessary because this may cause

irritation, because of the zinc in the powder. This can also irritate the
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breathing apparatus of the baby. If the mother wants to apply powder, the
power should be of a type only for babies. It should not be directly
poured on the baby’s body. It should be poured on the mother’s hand and
then applied to the baby, so that the powder will not spread into the baby’s
breathing apparatus. In case a part of the umbilical cord still remains, 70 %
alcohol should be applied at the area of the umbilical cord after each bath
for about 7-10 days. The area of the umbilical cord will be dry. Alcohol
should be applied continually on the area of the umbilical cord until it is
totally dried up.

Baby’s clothes, sheets and towels should be of soft materials
such as cotton, or flannelette. Synthetic yarn clothes should not be used
because the hardness in synthetic materials causes irritation and they do not
absorb sweat. The sheets for baby should be thick, soft, absorbent and non-
synthetic. (Suworakun, S., 1992: 40) Cleaning equipment for the baby should be
separated. The cleaning liquid or detergent should be mild so that it will not
cause irritation to the baby’s skin. The rinsing-water should be changed
several times in order to make sure that there is no acid in the detergent left,

since it may cause irritation to the baby’s skin such as prickly heat and rash.

Growth acceleration by massage and touch.
Massage and touch are the most important to stimulate the nerve
pathways under the skin. Massage and touch can stimulate reticular formation.

which also results in a hypothalamus stimulation. The impulse from the sensory



Rungtiwa Wangruangsatid Literature Review /28

cortex will pass into the cerebral cortex. The impulse from massage and touch
will be delivered through the spinal cord into <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>